Background: Infundibular dilatation (ID) is a funnel-shaped enlargement of the origin of cerebral arteries. The coexistence of an aneurysm and ID is relatively rare. Patients with IDs are rarely followed up.
Introduction
A funnel-shaped dilatation of the posterior communicating artery occurs at its origin from the internal carotid artery is called an infundibular dilatation (ID). While the incidence of ID slightly differs among different populations, it has been reported to be observed in 6% 8% of cerebral angiography or autopsy cases, and this percentage increases with age 1 3 . In actual clinical practice, few cases of ID undergo follow-up. However, it has been reported that in some cases, ID can progress into an aneurysm, which ruptures and leads to subarachnoid hemorrhage 4 17 . We experienced a case of an unruptured cerebral aneurysm, which was believed to have coexisted with ID on the basis of preoperative imaging and intraoperative findings. Here we report on this case along with a literature review regarding the relationship between IDs and aneurysms and the associated changes.
Case Presentation
The patient was a 51-year-old woman with a history of hypertension and dyslipidemia. Her family history revealed that her mother had died from a subarachnoid
hemorrhage. An aneurysm of the right internal carotid artery was identified on brain screening, and the patient was referred to our hospital for surgery. When the diagnosis of a right internal carotid posterior communicating (IC-PC) cerebral aneurysm was made, the patient was admitted for surgery. The patient's consciousness level was 15 on the Glasgow Coma Scale. No neurological deficits were observed.
Three-dimensional computed tomographic angiography (3D-CTA) revealed a cerebral aneurysm in the right IC-PC, which was 5 mm in size, and ID protruding posteriorly (Fig. 1A, B) .
Clipping was performed through a right pterional craniotomy. After opening the sylvian fissure and verifying the internal carotid artery from behind with a microscope, the aneurysm in the internal carotid artery, which had been observed on preoperative imaging, was seen to be attached to the lower region of the dura mater (Fig.   2 ). The neck of the aneurysm was observed using a neuroendoscope, which revealed a funnel-shaped reddish enlargement without thinning or irregularity of the vascular wall at the tip of which was the posterior communicating artery; therefore, the presence of ID was confirmed ( Fig. 3) . Neck clipping was performed only for the aneurysm, and ID was avoided. Surgery was completed without coating of ID.
Postoperative diffusion-weighted magnetic resonance imaging performed on the day following surgery revealed no intracranial hemorrhage or findings suggestive of infarction. There were no neurological deficits, and the mini-mental state examination score was 30 points. On day 16 of hospitalization, the patient was discharged and returned home. 
Discussion
We treated a case of an IC-PC aneurysm with ID. The vascular wall was thinner in the aneurysm than in ID.
The border between the aneurysm and ID was clearly confirmed using neuroendoscopy, and aneurysmal clipping was performed. In addition, we reviewed the literature regarding unruptured IC-PC aneurysms with concurrent IDs.
The definition of ID on cerebral angiography, as used by Pool et al. 18 , includes the following diagnostic criteria:
1) the posterior communicating artery is found at the tip of ID; 2) the maximum diameter is 3 mm or less; 3) there is no aneurysm-like neck present; and 4) the shape is round or conical with no irregularity. Kubota et al. 19 reported that 3D-CTA, which has high spatial resolution, is a useful means of distinguishing aneurysms from IC-PC vascular protrusions, which are difficult to be differentiated by digital subtraction angiography.
Various reports have discussed whether or not ID is a preaneurysmal state 12, 15, 20 . It is believed that IDs can progress into cerebral aneurysms because the decreased blood flow velocity in ID due to its shape increases pressure on the vascular wall, which then ruptures the internal elastic membrane, damaging the intima at ID and developing into an aneurysm.
In summary, in past reports regarding concurrent ID and cerebral aneurysms ( enabled a more precise examination of the cerebral aneurysm and surrounding structures. Furthermore, it has been reported that with neuroendoscopy, the state of the blood vessels before and after the aneurysm can be easily ascertained, which is useful in distinguishing aneurysms of the internal carotid artery from IDs, which are difficult to be distinguished by preoperative cerebral angiography 21, 22 .
Conclusion
We reported a case of an unruptured cerebral aneurysm, which was believed to have coexisted with ID. It is possible that ID is a preaneurysmal state. Taking into consideration our case and past reported cases, we believe that we need to observe patients with IDs carefully, particularly in young women.
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